Thermoluminescence Studies on Sr2SiO4 Nano Powder  by Prathibha, B.S. et al.
 Procedia Materials Science  5 ( 2014 )  944 – 952 
Available online at www.sciencedirect.com
2211-8128 © 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of Organizing Committee of AMME 2014
doi: 10.1016/j.mspro.2014.07.382 
ScienceDirect
,QWHUQDWLRQDO&RQIHUHQFHRQ$GYDQFHVLQ0DQXIDFWXULQJDQG0DWHULDOV(QJLQHHULQJ
$00(
7KHUPROXPLQHVFHQFHVWXGLHVRQ6U6L2 QDQRSRZGHU
%63UDWKLEKD06 &KDQGUDVKHNDUD+1DJDEKXVKDQD.35DPHVK
%01DJKDEKXVKDQD&KLNNDKDQXPDQWKUD\DSSD
 'HSDUWPHQWRIVWXGLHVLQ3K\VLFV8QLYHUVLW\RI0\VRUH0DQDVDJDQJRWKUL0\VRUH,QGLD
 'HSDUWPHQWRI3*VWXGLHVLQ3K\VLFV	UHVHDUFK7XPNXU8QLYHUVLW\7XPNXU,QGLD
 'HSDUWPHQWRI3K\VLFV,QGLDQLQVWLWXWHRIVFLHQFH%DQJDORUH,QGLD
 'HSDUWPHQWRI&KHPLVWU\065DPDLDKLQVWLWXWHRI7HFKQRORJ\%DQJDORUH,QGLD
 'HSDUWPHQWRI3K\VLFV9LYHNDQDQGDGHJUHHFROOHJH%DQJDORUH,QGLD
$EVWUDFW
6WURQWLXPVLOLFDWH6U6L2QDQRSKRVSKRUZDVV\QWKHVL]HGE\ ORZWHPSHUDWXUHVROXWLRQFRPEXVWLRQ WHFKQLTXHXVLQJFLWULF
DFLG DQG JO\FLQH IXHOV 7KH REWDLQHG SURGXFWV ZHUH FKDUDFWHUL]HG E\ 3RZGHU ;UD\ 'LIIUDFWLRQ 3;5' )RXULHU 7UDQVIRUP
,QIUDUHG 6SHFWURVFRS\ )7,5 DQG 3;5' FRQILUPV WKH IRUPDWLRQ RI VLQJOH SKDVHPRQRFOLQLF DQG RUWKRUKRPELF 6U6L2 QDQR
SKRVSKRU7KHUPROXPLQHVFHQFH7/RI6U6L2 QDQRSKRVSKRUH[SRVHG WR &RJDPPDLUUDGLDWLRQLQWKHGRVHUDQJH *\KDV
EHHQVWXGLHG$VLQJOHZHOOUHVROYHGJORZSHDNZDVREWDLQHGDW R&IRUFLWULFDFLGDQGDW R&IRUJO\FLQHIXHOUHVSHFWLYHO\
7KH NLQHWLF RUGHU E DFWLYDWLRQ HQHUJ\ ( DQG IUHTXHQF\ IDFWRU 6 DUH FDOFXODWHG E\&KHQ¶VPRGLILHG SHDN VKDSHPHWKRG
7KHVHUHVXOWVVKRZWKHQDQRFU\VWDOOLQHSKRVSKRURI6U6L2 LVVXLWDEOHIRUUDGLDWLRQGRVLPHWU\
  7KH$XWKRUV3XEOLVKHGE\(OVHYLHU /WG
6HOHFWLRQ DQG SHHUUHYLHZ XQGHU UHVSRQVLELOLW\ RI 2UJDQL]LQJ &RPPLWWHH RI $00( 
© 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of Organizing Committee of AMME 2014
.H\ZRUGV &RPEXVWLRQV\QWKHVLV6LOLFDWHV3KRVSKRU7KHUPROXPLQHVFHQFH
 ,1752'8&7,21
7KHUPROXPLQHVFHQFH LV WKHUPDOO\ VWLPXODWHGHPLVVLRQRI OLJKW IURPDQ LQVXODWRURUVHPLFRQGXFWRU IROORZLQJ WKH
SUHYLRXV DEVRUSWLRQRIHQHUJ\IURPLRQL]LQJUDGLDWLRQ >3DQGH\ HWDO 6XUHQGHUVLQJKHWDO &KX\ HWDO
@,QUHFHQW\HDUV7/ILQGVZLGHDSSOLFDWLRQVLQUDGLDWLRQGRVLPHWU\DUFKHRORJLFDOGDWLQJPLQHUDOSURVSHFWLQJ
IRUHQVLFVFLHQFHHWF
&RUUHVSRQGLQJDXWKRU7HO 
(PDLODGGUHVV SUDWKLFKLNNDLDK#JPDLOFRP
945 B.S. Prathibha et al. /  Procedia Materials Science  5 ( 2014 )  944 – 952 
$PRQJWKHVHDSSOLFDWLRQVUDGLDWLRQGRVLPHWU\ILQGVLPSRUWDQFHLQWKHDUHDRIKHDOWKSK\VLFVUDGLDWLRQSURWHFWLRQ
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DUHDYDLODEOHIRUWKHXVHLQUDGLDWLRQGRVLPHWU\
DPRQJWKHPVLOLFDWHEDVHGKRVWKDYHDWWUDFWHGUHVHDUFKFRPPXQLW\PXFKGXHWRWKHLUYDULRXVSK\VLFDODQGFKHPLFDO
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,Q UHFHQW \HDUV VLOLFDWHV SKRVSKRUV KDYH EHHQ SUHSDUHG E\ VROLG VWDWH VROJHO DQG VSUD\ S\URO\VLV PHWKRG
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JDVHRXVSURGXFWV7KHQVSRQWDQHRXVLJQLWLRQRFFXUUHGDQGXQGHUZHQWFRPEXVWLRQ7KHZKROHSURFHVVLVRYHUZLWKLQ
OHVV WKDQ  PLQ $IWHU WKH FRPEXVWLRQ SURGXFWV ZHUH FDOFLQHG DW 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JHQHUDWH PRUH KHDW UDSLGO\ DQG GLVLQWHJUDWH WKH SURGXFW DQG OHDGV WR PRUH QDQR VL]HG SURGXFW FRPSDUHG WR WKH
SURGXFWREWDLQHGIURPJO\FLQH7KHUHVXOWVDUHIXUWKHUFRQILUPHGE\3;5'
,QVWUXPHQWVXVHG
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;UD\GLIIUDFWRPHWHU XVLQJ&X.Į 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 UDGLDWLRQZLWK D QLFNHO ILOWHU)7,5 VSHFWUDZHUH UHFRUGHGZLWK D
3HUNLQ(OPHU)7,5VSHFWURPHWHUXVLQJ.%U-(2/-60$VFDQQLQJHOHFWURQPLFURVFRSHZDVXVHGWRVWXG\WKH
PRUSKRORJ\ RI WKH VDPSOH 7/ PHDVXUHPHQWV DUH FDUULHG RXW IRU  PJ 6U6L2 QDQRSKRVSKRU SRZGHU DW URRP
WHPSHUDWXUHXVLQJ1XFOHRQL[7/UHDGHU &RJDPPDVRXUFHZDV XVHGIRULUUDGLDWLRQLQWKHGRVHUDQJH*\
5(68/76$1'',6&866,21
 3RZGHU[UD\GLIIUDFWLRQ3;5'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LQWHUUXSWWKHVWUXFWXUHVRIFDOFLQHGVDPSOHVDUHDVVKRZQLQWKH)LJXUH
7KH DEVRUSWLRQSHDNV DW FP LV GXH WRȣ EHQGLQJRI VLOLFDWHV SHDN DW  FPPLJKW EHGXH WRQLWUDWH LRQV
DEVRUSWLRQEDQGVRFFXUULQJIURP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7/JORZFXUYHVRIJDPPDLUUDGLDWHG6U6L2 SKRVSKRUIRUWZRGLIIHUHQWIXHOVDUHVKRZQ LQ)LJXUHDDQG
E DWDKHDWLQJUDWHRIR&V$VLQJOHJORZSHDNZDVUHFRUGHGLQERWKWKHIXHOV:KHUHDVLQWKHFDVHRIJO\FLQH
IXHOXVHG6U6L2 EURDGHUJORZSHDNZDVUHFRUGHG7KHYDULDWLRQRI7/JORZSHDNLQWHQVLW\ZLWKGRVHZDVSORWWHG
IRU ERWK WKH IXHOV ZKLFK DUH DV VKRZQ LQ ILJXUH ,WZDVREVHUYHG WKDW LQWHQVLW\ LQFUHDVHVZLWK LQFUHDVHRI GRVH
)XUWKHULWZDVIRXQGWKDW7/LQWHQVLW\LVPRUHLQFLWULFDFLGXVHGVDPSOH
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7/ JORZ SHDN DW R& ZKLFK LV UHVSRQVLEOH IRU ORQJ ODVWLQJ HPLVVLRQ /DNVKPLQDUDVLPKDQ DQG 9DUDGDUDMX
>/DNVKPLQDUDVLPKDQDQG 9DUDGDUDMX @ KDYH VWXGLHG7/RIUDUHHDUWKGRSHG6U6L2(X QDQRSKRVSMRU7/
VSHFWUDRI6U6L2(X GRSHGZLWK1G6PVKRZVQRVLJQDOLQWKH7/6PDOO7/JORZSHDNZDVREVHUYHGDWR&LQ
FDVHRI&H FRGRSDQW,QFDVHRI'\ FRGRSDQWWKHSKRVSKRUVKRZVSHDNVZKLFKLQGLFDWHGLIIHUHQWWUDSSLQJ
OHYHOV 'XH WR WKH IRUPDWLRQ RI WKHVH WUDSSLQJ OHYHOV DIWHUJORZ ZDV REVHUYHG0DQMXQDWK HW DO >0DQMXQDWK HW DO
@KDYHVWXGLHG7/IRU&G6L2'\ LQ89LUUDGLDWLRQIRUGLIIHUHQW PROHSHUFHQWDQGGLIIHUHQWGRVH7KH\KDYH
QRWLFHGWKDW7/LQWHQVLW\ZDVPRUHLQPRO'\ GRSHG&G6L27/LQWHQVLW\LQFUHDVHVZLWKH[SRVXUHWLPHXSWR
PLQ7KHLQFUHDVHLQLQWHQVLW\LQGLFDWHVWKHJHQHUDWLRQRIWUDSV
7KHLQFUHDVHLQWKHLQWHQVLW\RI7/JORZSHDNZLWKGRVHLVGXHWRKLJKVXUIDFHWRYROXPHUDWLRWKLVJLYHV
ULVHWRKLJKHUVXUIDFHEDUULHUHQHUJ\IRUWKHQDQRSDUWLFOHV:KHQWKHGRVHLVORZWKHHQHUJ\GHQVLW\LVQRWHQRXJKWR
RYHUFRPHWKHHQHUJ\EDUULHUKHQFHWKHQXPEHURIGHIHFWVFUHDWLRQLVDOVROHVV:LWKLQFUHDVHLQWKHGRVHWKHHQHUJ\
GHQVLW\FURVVHVWKHWKUHVKROGYDOXHRIWKHEDUULHUDQGWKXVWKHQXPEHURIGHIHFWVFUHDWHGLVDOVRPRUH>&KDQGUDVKHNDU
HWDO 8PHVK HWDO -DJDQDWKDUHGG\ HWDO &KDQGUDVKHNDUD HWDO @7KXVZLWKLQFUHDVHLQ
GRVHWKHQXPEHURIGHIHFWVFUHDWHGLVDOVRLQFUHDVHVZKLFKXOWLPDWHO\UHVXOWVLQLQFUHDVHLQ7/LQWHQVLW\
D E
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7/JORZSHDNWHPSHUDWXUHDQGLQWHQVLW\GHSHQGVRQYDULRXVSDUDPHWHUVVXFKDQDWXUHRIWKHKRVWGRSDQW
W\SHRILRQL]LQJUDGLDWLRQDPRXQWRILUUDGLDWLRQDQGHQYLURQPHQW RIWKHVDPSOHGXULQJPHDVXUHPHQWVWHPSHUDWXUH
DW ZKLFK WKH PHDVXUHPHQWV DUH FDUULHG RXW SXULW\ RI WKH VDPSOH KHDWLQJ UDWH HWF >'KDQDQMD\D HW DO
@+HQFHWKHSHDNWHPSHUDWXUHVKLIWLQJWRKLJKHUWHPSHUDWXUHLQJO\FLQHFRPSDUHGWRFLWULFDFLGLQGLFDWHVWKH
DFWLYDWLRQHQHUJ\RIWKHWUDSVIRUPDFRQWLQXRXVGLVWULEXWLRQUDWKHUWKDQDGLVFUHWHYDOXHV
7KHDERYH WZRSURSHUWLHVRI6U6L2 QDQRSKRVSKRU LH  LQFUHDVH LQ LQWHQVLW\RI7/ZLWKGRVHDQG VLQJOH
JORZFXUYHVWUXFWXUHLVDQLQGLFDWLRQWKDWWKHFRPSRXQGFDQEHXVHGDVJRRG7/GRVLPHWHU
7KHDQDO\VLVRI7/JORZFXUYH DIWHUGHFRQYROXWLRQZKLFKDUHVKRZQLQILJXUHDDQGE OHDGVWRWKHHVWLPDWLRQRI
RUGHU RI WKHNLQHWLFV DFWLYDWLRQ HQHUJ\ IUHTXHQF\ IDFWRU7KHVH7/SDUDPHWHUV DUH FDOFXODWHGXVLQJ&KHQ VHWV RI
HTXDWLRQ>0DQDPDQG'DV @
D&DOFXODWLRQRIRUGHURINLQHWLFVE
2UGHURIWKHNLQHWLFVEZDVGHWHUPLQHGE\FDOFXODWLQJWKHIRUPIDFWRUȝJRIWKHJORZSHDNIURPWKHNQRZQYDOXHV
RIVKDSHSDUDPHWHUV
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:KHUH7Pĺ7HPSHUDWXUHFRUUHVSRQGLQJWRPD[LPXPLQWHQVLW\
7 DQG7ĺ7HPSHUDWXUHVFRUUHVSRQGLQJWRKDOISHDNLQWHQVLWLHVRQHLWKHUVLGHRIWKHPD[LPXP
7KHRUHWLFDOO\WKHIRUPIDFWRUZLOOEHFORVHWRLQILUVWRUGHUDQGFORVHWRLQVHFRQGRUGHUNLQHWLFV,QILUVW
RUGHU NLQHWLFV WKH SUREDELOLW\ RI UHWUDSSLQJ LV QHJOLJLEOH DQG WKH WUDS VKRXOG EH VLWXDWHG YHU\ FORVH WR WKH
OXPLQHVFHQFH FHQWUH7KHVHFRQGRUGHU7/SHDNVDUHWKDWLWLVPRUHV\PPHWULFWKDQWKHILUVWRUGHUSHDN7KLVFDQEH
XQGHUVWRRG IURPD FRQVLGHUDWLRQRI WKH IDFW WKDW LQ D VHFRQGRUGHU UHDFWLRQ VLJQLILFDQW FRQFHQWUDWLRQVRI UHOHDVHG
HOHFWURQVDUHUHWUDSSHGEHIRUHWKH\UHFRPELQHLQWKLVZD\JLYLQJULVHWRDGHOD\LQWKHOXPLQHVFHQFHHPLVVLRQVDQGD
VSUHDGLQJRXWRIHPLVVLRQRYHUDZLGH UDQJHRIWHPSHUDWXUH,QJHQHUDOWKHXQGRSHGVDPSOHVZKRVHHPLVVLRQFDQEH
UHODWHGWRLQWULQVLFGHIHFWV
E&DOFXODWLRQRIDFWLYDWLRQHQHUJ\(
$FWLYDWLRQHQHUJ\( WKHDPRXQWRIHQHUJ\QHHGHGWRIUHHWKHWUDSSHGHOHFWURQV,W LVDPHDVXUHRIWKH HQHUJ\
UHTXLUHGWROLEHUDWHDQHOHFWURQIURPWKHGHIHFWFHQWHUWRWKHFRQGXFWLRQEDQG7KHDFWLYDWLRQHQHUJ\RIDKROHIURPD
WUDS OHYHO WR YDOHQFH EDQG RI WKH KRVW ODWWLFH LV SURSRUWLRQDO WR .7P .%ROW]PDQQ FRQVWDQW DQG 7P LV WKH
WHPSHUDWXUHDWZKLFKWKH HPLVVLRQLQWHQVLW\LVWKHPD[LPXPLQ7/JORZFXUYH7KHDFWLYDWLRQHQHUJ\ZDVFDOFXODWHG
E\&KHQ¶VVHWRIHTXDWLRQZKLFKJLYHVWKHWUDSGHSWKLQWHUPVRIĲįȦ
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F&DOFXODWLRQRIIUHTXHQF\IDFWRUV
)UHTXHQF\IDFWRULVFDOOHGWKHDWWHPSWIUHTXHQF\LHUDWHRIHOHFWURQHMHFWLRQDQGGHSHQGVRQWKHYLEUDWLRQIUHTXHQF\
RI WKH LRQV DGMDFHQW WR WKH HOHFWURQ WUDS7KH UDWH DW ZKLFK WKH HOHFWURQ KROHV HVFDSH IURP WKH WUDS LV URXJKO\
JRYHUQHGE\WKHYLEUDWLRQIUHTXHQF\2QFHRUGHURINLQHWLFVDQGDFWLYDWLRQHQHUJ\ZHUHGHWHUPLQHGWKHIUHTXHQF\
IDFWRU6ZDVFDOFXODWHGIURPWKHHTXDWLRQ
ൌ ሺ ሻ 
4 ĺOLQHDUKHDWLQJUDWH
6 ĺ)UHTXHQF\IDFWRU
7KH7/SDUDPHWHUVDUHFDOFXODWHGIRUWKHXQGRSHG6U6L2 FRPSRXQGSUHSDUHGXVLQJFLWULFDFLGDQGJO\FLQHDVIXHOV
GDWDDUHWDEXODWHGDVVKRZQEHORZ
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7DEOH7KHNLQHWLFSDUDPHWHUVIRU6U6L2 SKRVSKRUVHVWLPDWHGIURP&KHQ¶VJORZSHDNVKDSHPHWKRG
 &21&/86,216
6U6L2 QDQRSDUWLFOHVZHUHV\QWKHVL]HGE\VROXWLRQFRPEXVWLRQPHWKRG3DUWLFOHVL]HZDVFDOFXODWHGIURP
WKHPRVWLQWHQVHSHDNRI;5'E\XVLQJGHE\HVFKHUUHUIRUPXOD3UHVHQFHRIVLOLFDWHVLQWKHIRUPHGSKRVSKRUZDV
FRQILUPHGE\)7,57/FKDUDFWHULVWLFVRI6U6L2 SUHSDUHGXVLQJWZRGLIIHUHQWIXHOVKDVEHHQLQYHVWLJDWHG7/JORZ
FXUYHV DUH UHFRUGHG IRU GLIIHUHQW GRVH ZKLFK VKRZV D VLQJOH SHDN ,QWHQVLW\ LQFUHDVHV ZLWK LQFUHDVH LQ GRVH ,Q
6U6L2 VDPSOHSUHSDUHGXVLQJJO\FLQHDVIXHOWKHJORZSHDNVDUHEURDGHULQWHQVLW\LVOHVVDQGWKHHQHUJ\UHTXLUHG
WROLEHUDWHWKHHOHFWURQVLVPRUH7KXVUHVXOWVVKRZWKDWFLWULFDFLGZLOOEHWKHEHWWHUIXHO WRJHWDJRRGGRVLPHWULF
VDPSOH
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